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In this paper, we propose a novel approach to share and 
develop knowledge of cross-cultural collaboration. 
Observations of cross-cultural collaborations in Hong 
Kong/Korean, Hong Kong/Austrian and Hong 
Kong/Taiwanese teams were captured using design patterns. 
These findings were posted to a Wiki, allowing further 
evaluation of the design patterns in different collaboration 
contexts. This process is discussed in the light of author-
centric and community-centric development of   design 
patterns for cross-cultural collaboration.  
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INTRODUCTION 
Wikis are becoming a popular format for sharing knowledge 
among people with common interests in academia and 
professional domains [8]. For example, Yao [16] reported the 
use of Wikis as research support systems. Wikis enable 
contributors to share and develop knowledge from a wide 
range of domains. Using such a multidisciplinary approach 
to advance our understanding of a domain as diversely 
discussed as cross-cultural collaboration is compelling. It 
seems that in order to collaboratively build up knowledge 
about intercultural teamwork a Wiki would be an ideal 
platform and format. 
Often knowledge about cross-cultural collaboration is 
difficult to generalize and share. Not only national cultural 
values, but also professional or personal preferences in 
interaction with others influence collaboration across 
cultures. We define culture as a system of learned behavior 
patterns that is constantly reproduced by human 
communication using a certain set of symbols, of which 
interlocutors share the meaning or are in the process of 
developing a shared meaning. Some researchers propose that 
cultural values might have differing impact on 
communication patterns depending on the situation and 
context in which is communicated. Kim [7] calls this 
phenomenon cross-cultural adaptation. Hence, capturing and 
communicating the context in which cultures collaborate 
successfully could be a vital objective to supporting 
collaboration through the design of appropriate technology.  
In the 70’s, Alexander [1] identified design patterns as a 
format to capture and share such knowledge. He defined a 
design pattern as recurrent solution to a problem in a specific 
context. Patterns usually comprise descriptions of ‘Context’, 
‘Problem’ and ‘Forces’ that resolve the problem in a 
constructive way leading to a particular ‘Solution’. 
‘Consequences’ using this solution are described. This leads 
to accounts of ‘Resulting Context’ and ‘Related Work’ that 
complete the pattern description. Design patterns are 
interrelated. They convey and communicate design 
knowledge in a way that was said to enable participants from 
different backgrounds to engage in a common design 
process. Although patterns were never before used to 
communicate  ‘best practice’ in supporting cross-cultural 
collaboration, the authors see an opportunity to develop a 
system of related solutions to supporting cross-cultural 
collaboration using design patterns. This is likely to help 
designers of complex socio-technical systems in developing 
culturally sensitive collaborative environments.  
Alexander’s original suggestions how to develop such 
collections of related patterns are relatively vague. It is 
difficult for others without trained skill in observation and 
analysis to develop patterns without further guidelines. In 
2003, Yacoub and Ammar [14] proposed a cyclic model of 
design pattern evolution, which comprises three stages, 
‘Author World’, ‘Community World’ and ‘User World’. 
According to this model, an original author identifies and 
articulates patterns in a certain application domain. These 
patterns are distributed among a community in this area of 
knowledge to review and modify the patterns. Finally, the 
patterns are implemented and, through use, evaluated by 
users. The results are fed back into the pattern development.  
In recent years, researchers interested in the Author World 
stage have been exploring appropriate methodologies for 
identifying and articulating design patterns [2] [4] [10]. 
Within these studies, inductive processes and theoretically 
informed, deductive processes for identifying and analyzing 
design patterns in data from fieldwork can be found.  
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In the Community World stage, design patterns workshops, 
are a stage for authors to present and discuss patterns within 
a community of practice. For example, the “Hillside” 
software development community initiates yearly meetings 
for composers of patterns, which are accompanied by a 
shepherding process to improve pattern beginnings in 
collaboration with more experienced pattern writers [5]. 
Recently, Yahoo!, an Internet Search company, opened up an 
online pattern library and discussion forum to a larger 
community [15]. The patterns in this library are internally 
peer-reviewed and externally discussed. Gray and colleagues 
are developing a Pattern Language Network (PLaNet) that 
supports the investigation into collaborative pattern use and 
creation [3]. Within the PLaNet project, Mor and Winters 
report about a methodology to evolve patterns in a mix of 
online interactions, using a Wiki, and collocated workshops 
with pattern composers, interested individuals and ideally 
potential users [11].  
Based on this short review of pattern development, one could 
assume that Author, Community and User World are 
interrelated. Increasingly, online forums and Wikis are 
utilized to connect these worlds. According to the Author, 
Community, User World model, this paper will exemplify a 
case of pattern evolution for cross-cultural collaboration 
METHODOLOGY 
Two distinctive research approaches for Author and 
Community World were chosen. Using a mixed method 
approach, an inductive, deductive and comparative analysis 
of observations of international distributed teamwork was 
conducted in the ‘Author World’ stage. The ‘Community 
World’ stage utilized a participatory community evaluation 
approach using a Wiki. 
In the first stage, the primary data source for our analysis 
was an undergraduate university design studio subject. This 
was a 6 to 7-week course organized by the School of Design 
at the Hong Kong Polytechnic University, taught in 
collaboration with partner universities and design schools in 
Korea, Austria, and Taiwan. Each year, about 150 students 
worked together over a distance. The first author participated 
in, and observed three subsequent courses of this subject 
from September 2003 to December 2005. She was able to 
take notes of observations and conduct semi-structured and 
contextual interviews in all three years. In addition, she was 
able to collect the log files of the asynchronous 
communication on the news-board. In 2004, she had access 
to the server where teams saved their designs and shared 
documents and log files of the synchronous communication. 
Besides the observations and interviews within the university 
subject, she conducted semi-structured interviews with 
eleven design experts from the professional and academic 
domain, who collaborate in international teams. In this long-
term ethnographic study of cross-cultural computer-
supported collaboration, patterns for facilitating intercultural 
collaboration in design learning environments could be 
identified. 
Data from the first year was analyzed inductively to identify 
reoccurring themes in design collaboration. The aim was a 
holistic understanding of cross-cultural collaboration 
problems and possible solutions to supporting social 
interaction. In the analysis of the first year, two main 
categories evolved; Technology and Team Management in 
which recurrent observations of Breakdowns, i.e., dissimilar 
timing of work, tasks and goals could be observed. The 
expert interviews also confirmed problems in 
communication based on differing timing and expectations 
about the project. Those identified issues were used as 
guidelines to carry out observations and conduct interviews 
with the participants during the second year. 
 The data from the second year of the observations were 
analyzed in cycles of inductive coding and deductive 
mapping of concepts in network diagrams. The emerging 
design patterns were mapped into a hierarchical graph to 
discover possible connections among individual patterns. 
While patterns in the upper hierarchy informed about 
concepts of cross-cultural differences in interaction design, 
patterns lower in the hierarchy related possible design 
solutions to those concepts. A few emerging solutions were 
tested in design scenarios and paper prototypes. This could 
be interpreted as a short venture into the ‘User World’. These 
activities produced 14 design patterns, which were evaluated 
in design pattern workshops with novice and expert 
designers. Results of the workshop disclosed some 
limitations of the format used to articulate design patterns in 
this stage of the research.  
After this intermediate evaluation, patterns were further 
developed using a deductive analysis of the interactions 
between Hong Kong and remote (in this case Korean) 
participants. For this development, a coding scheme 
informed by theories from collaboration support, including 
codes such as Awareness, Coordination, Communication, 
Content Management, Instruction and Implementation [12], 
intercultural communication such as Breakdown, Dealing 
with Breakdown and Gaining Common Ground [13], cross-
cultural communication such as Hierarchical Authority 
Orientation [6], and collaborative learning and design such 
as Design Problem [9] were utilized in the third stage of the 
study. The computer-assisted analysis software package 
TAMSAnalyzerTM and GraphViz were used to view, sort, 
code and analyze the data. In this deductive analysis, code 
frequencies and co-coding frequencies were used to compare 
the data, find patterns and explore relations among the 
patterns. Due to the differences in the values of coding 
frequencies, dominant patterns in the data could be captured 
more easily. Moreover, patterns of stronger and weaker 
relations were acquired comparing the co-coding frequencies 
with other codes. Observations of Breakdowns in 
communication among culturally diverse students could be 
related to certain cultural value dimensions, such as 
Hierarchical Authority orientation. For example, in a chat 
conversation Hong Kong students asked: “Do u guys know 
what is our concept as this stage?” Korea replied: “We saw 
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the animal dressed up set sketch, that is fixed idea?” Hong 
Kong answered: “yup. After today tutorial, [local tutor] 
guided us to develop a set that only contain one item for each 
meal. … [Respond to fixed idea] for our side, it probably 
yes...” Hong Kong asks: “do u have tutorial with ur tutors 
about this project? And what's his comments?” Korea 
replies: “He didn’t see yet”. These examples of Breakdowns 
based on separate local tutorials could furthermore be linked 
to ways for Dealing with Breakdowns and Gaining Common 
Ground and collaboration support mechanisms such as 
Instruction. For example, after students could not resolve 
issues in local tutorials, video-supported tutorials with local 
and remote tutors were installed. After such a meeting, I 
asked students about the outcome, and they replied “they 
were happy because the tutors agreed on a direction to 
proceed”. Recurring observations, such as cited above, lead 
to identifying the design pattern GLOBAL RESOLUTION. 
Comparing the patterns identified in Hong Kong/Korean 
teamwork with other data sets allowed falsifying the 
occurrence of certain patterns in other cultural contexts. For 
example, the need for video tutorials in Hong Kong/Austrian 
collaboration could not be supported by the data. 
In the final phase of the Author World design patterns 
identification process, experienced pattern researchers (PLoP 
participants) and experts in the cross-cultural collaboration 
domain reviewed and discussed the patterns’ composition, 
content and scope. One tenet was that the patterns might 
have a broader validity in different cultural and professional 
contexts other than the observed collaboration. This marked 
the beginning of the Community World stage of pattern 
evolution. In this second stage, the pattern collection was 
transferred to a public Wiki. Potential international 
contributors were invited to comment on the patterns. This 
community evaluation seeks to answer to which extent 
existing design patterns can be verified or falsified in varying 
cultural and professional settings. I asked the participants 
experienced in international teamwork to extend the pattern 
collection with examples and case studies, directly compose 
new patterns, or comment on existing patterns. To date, the 
participation rate is low. Within a period of about 6 months, 
four participants commented mainly on the first pattern 
entitled GRAND OPENING. Due to the low respond-rate to 
date, a formal analysis of the comments left behind on the 
Wiki or in email conversations cannot be performed. 
However, some preliminary analysis results will be 
mentioned. The relatively slow take-up of pattern evaluation 
in the Community World will be discussed in ‘Conclusions’. 
FINDINGS 
A collection of 11 design patterns and 7 hypotheses (non-
evaluated patterns) evolved over 3 years of observation and 
analysis in the Author World stage. A short description of all 
patterns follows (name in capitals). The full pattern 
collection and further design pattern hypotheses can be 
accessed via http://crossculturalcollaboration.pbwiki.com.  
In the beginning of an international collaboration, distributed 
teams meet in one location for a GRAND OPENING, which 
provides participants with an opportunity for first 
coordination among the teams. After international team 
members returned to their home countries, COMMUNITY 
WATCH can be used to coordinate community relevant 
information and actions in   a geographically and culturally 
dispersed online community. INTERNATIONAL HOME 
offers a virtual group home that supports storing, sharing, 
creating and modifying of ideas and representations. 
STRUCTURED CHAT keeps the synchronous discussion 
among culturally diverse collaborators focused. SUMMING 
UP discussions online or among local team members and 
with local tutors allows the global virtual team to gain a 
common understanding of the local and global design project 
process. In textual communication, MOOD OF THE 
MOMENT implicitly conveys emotional values using visual 
communication means. An ANNOTATED DESIGN 
GALLERY supports sharing and interpreting of locally 
implemented design variations. Gallery contents can be 
structured by User ID, Date and Time, and Content 
Summary using the pattern WHO WHEN WHAT that 
bridges cultural differences in managing online contents. 
Implementing LOCAL VARIATIONS of a globally shared 
design concept or idea facilitates the development of a shared 
understanding in cross-cultural collaborative design learning. 
Visually and verbally supported synchronous text chat 
tutorials among culturally diverse distributed learning teams 
and their local tutors offer GLOBAL RESOLUTION. Teams 
celebrate a GRAND FINALE, virtually mediated project 
presentation like an important ceremony. 
These design patterns were first observed within Hong 
Kong/Korean collaboration in design learning environments. 
Then, the patterns were compared with observations in Hong 
Kong/Taiwanese and Hong Kong/Austrian collaborative 
design learning settings.  For example, GLOBAL 
RESOLUTION seemed to be limited to supporting distance 
learning only in Hong Kong/Korean and Hong 
Kong/Taiwanese teams. On the other hand, ANNOTATED 
DESIGN GALLERY or WHO WHEN WHAT seemed to 
have a broader validity beyond the studied national cultures 
and design learning domain. In addition, experts challenged 
the limited validity of the pattern GRAND OPENING, 
which seems to be used in international collaboration setting 
in various professions. 
Wiki-comments on the pattern GRAND OPENING were 
diverse. Two participants mentioned that GRAND 
OPENING was not used in intercultural (cross-European, 
Chinese-North American) collaborative distance learning. 
They also mentioned that factors, such as professional 
culture or monetary, temporal and technological limitations 
might have an influence on international teamwork. In the 
case of cross-European collaboration, a face-to-face meeting 
among international students and tutors was not viable 
because of monetary limitations. Instead of GRAND 
OPENING, a pattern hypothesis previously identified in the 
Author World, entitled KNOW ME BETTER, was used. It 
suggests coordinating the introduction of remote 
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collaborators by interlinking the members' personal online 
profiles. Another contributor experienced a similar solution 
to GRAND OPENING and KNOW ME BETTER in 
collaboration between USA, Switzerland and Malaysia. 
Here, remote members were introduced through a meeting 
chair, who previously met all member face-to-face. This 
might constitute a new pattern hypothesis. These cases 
suggest that a finer differentiation of diverse contextual 
factors and resulting consequences for collaboration would 
be desirable. For example, based on differentiating the 
contexts in which GRAND OPENING doesn’t work, the 
hypothesis KNOW ME BETTER, and other patterns, may 
evolve further in community effort using the Wiki. 
CONCLUSIONS AND FURTHER WORK 
The slow take-up of patterns in the Community World might 
have several reasons. The use of theory (i.e., cross-cultural 
value dimensions) to articulate patterns seems to make direct 
editing of patterns by Wiki participants more difficult. 
Participants prefer commenting on patterns with case studies 
of similar observations. Patterns might be presented in 
simpler language (i.e., omitting theoretical terms in patterns 
descriptions). Furthermore, the success of a related pattern 
project suggests starting the distributed evolution of patterns 
with collocated pattern workshops [11]. Author and 
Community World are strongly interrelated in this initiative. 
Since ‘ownership’ of the patterns/Wiki contents seems to be 
a key factor to participation, it might be more successful to 
encourage participants to compose new patterns and relate 
them to the existing ones in the collection. Another Wiki 
pattern project, which the authors just started, suggests that a 
stronger integration of Author and Community World might 
be necessary in order to build a database of design patterns 
for cross-cultural collaboration. 
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